Purpose: Ocular trauma is a major cause of visual loss, but little is known about its epidemiology and clinical characteristics in China. The aim of this study was to determine the prevalence and clinical characteristics of ocular trauma and assess prognostic factors in Changsha, Hunan, located in South-Central China. Methods: A retrospective case series (ICD codes: S05) study of ocular trauma in patients was performed at the Second Xiangya Hospital, Central South University, from 1 January 2010 to 31 December 2014. Demographic information, injury causes, ocular trauma types and initial and final visual acuity (VA) were recorded and analysed. The ocular trauma score (OTS) was calculated to assess the extent of the eye injury, prognosis and factors associated with visual impairment. All patient data were collected from the medical records system. Results: Of the 2009 patients presenting during this 5-year period, 1695 (84.4%) were males and 314 (15.6%) were females. The average age of all patients was 37.0 AE 19.3 years (range from 1 to 87 years). The age distribution showed a peak in the ocular trauma population in the 41-to 50-year age group (24%, n = 482), followed by the 51-to 60-year age group (16.9%, n = 339). Overall, open-globe injuries had a higher frequency (70.7%, n = 1420) than closed-globe injuries (28.6%, n = 575) and thermal/chemical injuries (0.7%, n = 14). Of the open-globe injuries, corneal penetration was the most common injury (32.2%, n = 646) followed by rupture (21.5%, n = 432) and an intraocular foreign body (16.2%, n = 325). Overall, the most frequent ocular trauma setting was the workplace (39.6%, n = 795), followed by the home (28.4%, n = 570), and the most frequent activity was ironwork. Firecracker-and firework-associated ocular trauma was significantly higher during the months of January and February than during other months (50.0%, n = 112, p < 0.001). In patients under 18 years, the most frequently occurring injury was open globe (84.5%, n = 349) with corneal penetration (59.3%, n = 245). Overall, an operation was performed in 1865 (92.8%) cases, and 144 cases (7.2%) were treated conservatively with medication. The average OTS score was 47.1 AE 19.5. The visual prognosis was closely correlated with the initial VA (r = 0.570, p = 0.000) and the OTS score (r = 0.603, p = 0.000). Conclusion: This study describes the epidemiology and clinical characteristics of patients hospitalized for ocular trauma in South-Central China. Notably, a high rate of firework-related ocular trauma occurred during the months adjacent to the Chinese New Year festival. Specific injury prevention strategies, such as the use of protective eyewear, need to target the workplace to reduce the incidence and severity of ocular trauma.
Introduction
Ocular trauma is a major cause of visual loss and plays an important role in monocular blindness. An estimated 55 million patients worldwide suffer from ocular trauma each year, of which 750 000 and approximately 1.6 million require hospitalization and develop blindness from the trauma, respectively (N egrel & Thylefors 1998) . The epidemiology surrounding ocular trauma has been reported in USA (Wong et al. 1998; Haring et al. 2015) , Europe (Cillino et al. 2008; Desai et al. 2015) and Australia (Raymond et al. 2010; Clark et al. 2014 ), but limited data on ocular trauma are available in China (Cao et al. 2012; Cai & Zhang 2015) . Moreover, although the incidence of ocular trauma in China may be higher than the incidences reported in some industrialized countries (Mela et al. 2005; Krishnaiah et al. 2006; Cillino et al. 2008; Morris et al. 2014; Lee et al. 2015) , the causes and patterns of injury and the prognosis have not been studied. Therefore, an evaluation of the available epidemiologic data for ocular trauma in China is needed.
In cases of severe ocular trauma, in which the integrity of the eyeball is disrupted, a significant number of patients require hospitalization and surgery. Ocular trauma not only leads to vision loss but also results in a significant economic burden to families and countries due to the time lost at work or school, the need for family care giving, expensive hospital costs, specialist visits and treatment, prolonged follow-up and visual rehabilitation (Aghadoost 2014 ). An assessment of the epidemiology and clinical characteristics of patients with ocular trauma in China is essential because of the significant impact of hospitalization for this condition.
Changsha is the capital of Hunan province, which is located in SouthCentral China. As an important industrial province of China, the incidence of ocular trauma may be higher in this region. However, to the best of our knowledge, few studies have been conducted to determine the clinical characteristics and visual outcomes of patients in South-Central China. The Second Xiangya Hospital of Central South University was established in 1958 and is one of the main three tertiary hospitals in South-Central China, serving a population of more than 67 million registered Hunan province residents. Although minor ocular traumas may be treated in general casualty clinics or other hospitals, severely injured ophthalmic patients in Hunan province usually come to our hospital.
This study included all hospitalized patients with ocular trauma who were admitted to the Department of Ophthalmology, the Second Xiangya Hospital of Central South University from the 1 January 2010 to 31 December 2014. The aim of the study was to analyse the prevalence and clinical characteristics of patients with ocular trauma and to assess the prognostic factors associated with visual outcome.
Patients and Methods
This retrospective study collected data from all patients with a principal diagnosis of ocular trauma (ICD code: S05) who were admitted to the Department of Ophthalmology in the Second Xiangya Hospital, Central South University, Changsha, Hunan province, China, from 1 January 2010 to 31 December 2014. All cases of ocular trauma were diagnosed according to the International Classification of Diseases, Tenth Revision, Clinical Modification (ICD-10-CM). Ocular trauma cases were searched using ICD-10 code S05 in the electronic medical records. Approval for this study was obtained from the ethics committees at the Second Xiangya Hospital, Central South University.
All patient data were collected from the medical records system and include age, gender, occupational classification, place of residence, delay in presentation, duration of hospitalization, the number of hospitalizations, cause and location of ocular trauma, classification and distribution of ocular trauma, initial and final VA accompanying symptoms and management methods. The Birmingham Eye Trauma Terminology (BETT) system was utilized to describe the type of mechanical injury, which distinguishes open-globe injury from closed-globe injury (Kuhn et al. 2002a,b) . Openglobe injuries are subdivided into penetrating injury, perforating injury, intraocular foreign body and rupture. Closed-globe injuries are subdivided into lamellar lacerations and contusions. For the open-globe injuries, we described the zone of injury, which is defined by the location of the globe opening and is divided into Zone I, Zone II and Zone III. Zone I includes an opening of the cornea or corneoscleral limbus, Zone II includes injuries that involve the anterior 5 mm of the sclera and Zone III includes full-thickness injuries that extend more than 5 mm posterior to the corneoscleral limbus (Kuhn et al. 1996 (Kuhn et al. , 2004 . Ocular Trauma Score (OTS) was calculated to assess the extent of the eye injury and to evaluate the prognosis (Kuhn et al. 2002a,b; . Final VA was obtained at the 6-month follow-up.
Statistical analysis
Statistical analyses were performed using SPSS (Version 19.0; IBM Corporation, Armonk, NY, USA). Demographics and patient characteristics are reported as the means and standard deviations or percentages in each group and include age, VA, OTS, the distribution of injury causes and types. Frequency analyses were performed using Pearson's chi-squared test. A one-way analysis of variance (ANOVA) was used to evaluate differences in parametric variables. Correlation analyses (between the initial and final VA and OTS and the final VA) were performed using Spearman's test. Differences were considered statistically significant at p ≤ 0.05.
Results

Demographics
A total of 2009 patients were hospitalized with ocular trauma from 1 January 2010 to 31 December 2014. Each year, approximately 8000 patients with ocular disease were admitted to the Ophthalmology Department, the Second Xiangya Hospital, Central South University. Approximately 600 cases each year had ocular trauma as the primary diagnosis, making up 7.5% of all eye diseases. The annual incidence rate of hospitalized ocular trauma was estimated to be 8.6 (95% CI: 2.9-14.4) per 100 000 people in Changsha, Hunan province, which represented the SouthCentral region of China.
Among these 2009 patients, 1695 (84.4%) were male and 314 (15.6%) were female, yielding a male-to-female ratio of 5.4:1. The average age of the patients was 37.0 AE 19.3 years, ranging from 1 to 87 years old. There were no significant differences in age between genders, with an average age of 37.4 AE 18.5 years in males and 35.2 AE 23.1 years in females. The age distribution showed that the peak occurrence of ocular trauma occurred in the 41-to-50-year-old group (24%, n = 482), followed by the 51-to-60-year-old group (16.9%, n = 339) and children younger than 10 years old (16.6%). The highest proportion (9.3%) of ocular trauma cases occurred in females distributed in the 1-10-yearold age group (Fig. 1) . The majority of ocular traumas in males were distributed in the 41-50-year-old age group (24.0%), followed by the 51-60 (16.9%) and 1-10-year-old (16.6%) age groups. The highest proportion (9.3%) of ocular traumas in females was distributed in the 1-10-year-old age group.
Among these 2009 patients with ocular trauma, the most common occupation was farmer (49.4%, n = 993), followed by worker (23.7%, n = 477). Ocular trauma occurred more frequently in rural areas (77.9%, n = 1565) than in urban areas (22.1%, n = 444, p < 0.001). There was no significant difference in the frequencies of right or left eye injury, with 975 involving the right eye (48.5%) and 992 involving the left eye (49.4%). There were 42 cases of bilateral eye involvement (2.1%).
The delay in presentation of the patients who arrived at the consultation room was also evaluated. As shown in Fig. 2 , 406 (20.2%) patients arrived at the consultation room for medical treatment in less than 6 hr, 409 (20.4%) within 6 to 12 hr and 317 (15.8%) within 12 to 24 hr after injury. The vast majority of patients with penetrating and rupture injuries arrived at the hospital within 3 days. Finally, some patients arrived at the hospital after 1 month, most of who had a diagnosis of ocular contusion or were returning to the hospital to receive the second stage of surgery.
For all patients, the average hospital duration was 6.58 AE 3.34 days, although the hospital duration for patients with ocular rupture was often longer than for those with corneal penetration (p < 0.05).
Injury types and causes
As shown in Table 1 , open-globe injuries demonstrated a higher frequency (1420 cases, 70.7%) than closed-globe (575 cases, 28.6%) and thermal/chemical injuries (14 cases, 0.7%). A total of 212 patients also had adnexal injuries (10.6%). Among the open-globe injuries, corneal penetration was the most common injury (646 cases, 32.2%), followed by rupture (432 cases, 21.5%) and intraocular foreign body (325 cases, 16.2%). The most frequent cause of ocular trauma was work-related (786 cases, 39.1%), followed by homerelated (572 cases, 28.5%), motor vehicle accidents (91 cases, 4.5%) and assault (108 cases, 5.4%). However, it should be noted that a small proportion of patients were injured by firecrackers and fireworks (224 cases, 11.1%). In particular, during the months of January and February, there was a significantly higher occurrence of firecracker-and fireworkassociated ocular traumas than in all other months (50.0%, n = 112, p < 0.001).
Among all cases, the most frequent trauma mechanism was ironwork (376 cases), which resulted in work-related injuries. In the paediatric age group (under 18 years old), the most common trauma mechanism was a knife or a scissor (65 cases, 15.7%), followed closely by firecrackers or fireworks (62 cases, 15.0%). The most common injury type of ocular trauma was open-globe injury (349 cases, 84.5%), and the most frequent underlying mechanism was corneal penetration (245 cases, 59.3%). The most common ocular trauma setting in the paediatric age group was the home (268 cases, 64.9%).
As shown in Table 2 , penetrating injuries often occurred at work and home, whereas rupture and intraocular foreign body injuries often occurred at work and contusion injuries mainly occurred at home. For ocular trauma with assault as a cause (108 cases, 5.4%), 47 cases were diagnosed as contusion, followed by 45 cases of rupture. Ocular traumas in MVA (motor vehicles and automobile) were most commonly due to accidents (91 cases, 4.5%). In these cases, rupture was the main injury type (46 cases). Of 220 patients with firecracker-and fireworkrelated injuries, 92 resulted in contusion, followed by 67 cases of rupture and 47 cases of intraocular foreign body injury.
Among 1420 open-globe injuries, including penetrating, perforating, rupture and intraocular foreign body, Zone I was the most common site of injury distribution (892 cases, 62.8%), followed by Zone III (314 cases, 22.1%) and Zone II (214 cases, 15.1%). Meanwhile, the most common zone of penetrating injuries was Zone I (528 cases, 81.7%), and the most common zone of rupture injury was Zone III (276 cases, 63.9%).
Initial visual acuity (VA), OTS and visual prognosis
The distribution of the initial and final VA of patients with ocular trauma was summarized in Table 3 . There was a significant difference in initial VA between the different VA groups (p < 0.05). Light perception/ hand movement accounted for the highest proportion in initial VA (64.1%). After treatment, the proportion of LP/HM in final VA was reduced (24.9%), and a larger proportion of patients demonstrated a best-corrected final VA exceeding 0.1 (49.4%). Final VA was correlated closely with the initial VA (r = 0.570, p = 0.000). The OTS was calculated for 1863 patients. The average OTS was 47.1 AE 19.5 and was closely correlated with the initial VA (r = 0.755, p = 0.000). As shown in Table 4 , the majority of the final VA scores were in accordance with the predicted VA based on the OTS (p > 0.05 for all groups).
A total of 1865 hospitalized patients underwent surgery, and the remaining 144 patients were treated conservatively with medications. A total of 915 patients required corneal, scleral or corneoscleral debridement and suturing with intravitreal antibiotic injections of vancomycin (1 mg/0.1 ml) and ceftazidime (2.25 mg/0.1 ml). Furthermore, 1642 patients required a second surgery such as cataract removal or primary parsplana vitrectomy due to complications that included traumatic cataract, lens dislocation, vitreous haemorrhage, retinal detachment, choroidal detachment, intraocular foreign body and endophthalmitis. In 79 patients with eyes with no light perception (NLP), enucleations were performed because of severe ocular rupturing.
Statistical analyses revealed significant differences in the visual prognosis between patients with open-globe versus closed-globe injuries (p < 0.05). Closed-globe injuries appeared to have a better prognosis (Fig. 3A,B) . However, among the cases with open-globe injuries, there was a moderate correlation between the final VA and the injured zone (r = À0.443, p = 0.000). Patients with injuries located in Zone I had a better visual prognosis than those with injuries in the other two zones. Visual prognosis was correlated closely with the OTS score (r = 0.603, p = 0.000). There was no significant correlation between the visual outcome and the delay in presentation, gender or right or left eye (p > 0.005).
Discussion
This retrospective study presents data concerning the prevalence and clinical characteristics of patients who were hospitalized for ocular trauma in South-Central China. All data were obtained from the electronic medical record system of the Second Xiangya Hospital of Central South University.
Demographics
Our study showed that the annual incidence rate of hospitalized ocular trauma differed from the rate reported in Singapore (12.6 per 100 000) (Seng et al. 2009 ), Australia (53.6 per 100 000) (Raymond et al. 2010 ) and the Chaoshan region of China (27.7 per 100 000) (Cao et al. 2012 ). This difference in the incidence of ocular trauma between different countries may be due to the influence of factors such as life styles, ways of thinking, economies and cultures. In addition, an underestimation of the incidence of ocular trauma may be due to the loss of patients who may have sought medical care in other hospitals and patients with minor injuries who received only outpatient treatment or declined admission. Consistent with most other studies (Smith et al. 2006; Chang et al. 2008; Cao et al. 2012 ), more traumatic injuries were presented among males. The male preponderance may be because males are more frequently exposed to outdoor work than females and are thus more prone to injuries. Similar to other studies (Macewen et al. 1999; Grieshaber & Stegmann 2006; Lee et al. 2008 ), we also found that male children were more susceptible to injury than female children, perhaps because male children are more likely to participate in outdoor activities, while female children may be more likely to participate in activities such as reading or playing the piano. Previous studies suggested that elderly women might be more likely to sustain ocular trauma than elderly men. Elderly women could have a higher propensity for falls due to a higher incidence of osteoporosis and arthritis than elderly men (Shapiro 2003; Salv a et al. 2004; Kloek et al. 2011; Sheng et al. 2015) . However, our study showed opposing results because the men still participated in labour work in their 60s, whereas the women were retired.
Our study clearly demonstrates that age is strongly associated with the incidence of injury from ocular trauma. The rates of ocular trauma were greater in patients in the age range from 41 to 50 years and were more prevalent in middle-aged males, who comprise the dominant labour force in China. These findings are consistent with those of other studies in which the peak age of ocular trauma ranged from 30 to 50 years (McCarty et al. 1999; Chang et al. 2008; Maneschg et al. 2010; Raymond et al. 2010; Cheung et al. 2014; Cai & Zhang 2015) . The majority of the middle-aged patients with ocular trauma engaged in construction-related work, whereas other patients who were injured at home engaged in activities such as chopping firewood. It is noteworthy that a high rate of ocular trauma (20.6%) was observed in the paediatric age group (under 18 years of age). This underscores the need to focus more attention on the development of preventive strategies to avoid such injuries. Most of the cases of ocular trauma in the paediatric population occurred at home, especially in rural areas, and they were mainly caused by sharp objects penetrating the globe, such as scissors, knives and pencils. These incidences may be explained, in part, by the significant number of children in rural families referred to as 'leftbehind children'. These children have little contact with their parents who are often away earning a living as migrant workers. The majority of the 'leftbehind children' are often supervised by their grandparents, who may not have enough energy to continuously ensure that the children's daily needs are met and to attend to their personal safety. Therefore, outreach programmes that instruct safety education must be strengthened through advertising in local communities. Teachers should also be required to remind students how to implement effective methods for protecting their bodies and for preventing accidental injuries. Without this type of effort, the sequelae of ocular trauma have significant impacts that include severe ocular morbidity and its potential adverse influence on mental health.
Injury causes
As demonstrated in our study, the work setting was the most frequent place of injury. Our data concerning work-related ocular trauma are comparable to results from previously published research that reported ranges of work-related ocular trauma from 25.4% to 73.7%. Furthermore, the proportion of work-related ocular trauma in developing countries is higher than that in developed countries (Voon et al. 2001; Cillino et al. 2008; Mansouri et al. 2010; Merih et al. 2010; Cao et al. 2012; Cai & Zhang 2015; Yong et al. 2015) . Most workrelated ocular trauma occurred on construction sites, followed by manufacturing and agricultural environments. Sheet metal and iron nails were the most common trauma mechanisms. Metal often needs to be cut, welded or drilled, and iron nails need to be hammered, increasing the risk of accidental eye injury. The main contributing factor to the higher proportion of work-related ocular trauma is the workers' lack of safety awareness. Beyond the medical implications for the individual, work-related ocular trauma is also associated with socioeconomic costs, including the direct cost of medical care and indirect costs such as time off from work, loss of income and long-term disability (Voon et al. 2001) . Therefore, safety awareness must be cultivated, and workers must be educated concerning how to effectively protect their eyes. These workers should also be provided correctly fitted-eye-protection devices meeting European Standard EN166:2001 ('Personal eye protection. Specifications') that are designed to block flying objects (Chang et al. 2008) . Mandating the use of protective eyewear has been correlated with reductions in work-related ocular injuries (Adams et al. 2013; Chaikitmongkol et al. 2015) .
Home was the secondary setting for the occurrence of ocular trauma. Middle-aged females and children were more likely to be injured at home, with the most common trauma mechanisms firewood, metal, scissors, knives, stones and plastic toys, among others. Middle-age females sustained ocular trauma as a result of chopping firewood, particularly in rural homes, whereas children sustained eye injuries from scissors and knives. Previous studies indicated that ocular trauma in the paediatric population most commonly occurred in the domestic setting and always occurred when children were away from the supervision of their parents (Serrano et al. 2003; Grieshaber & Stegmann 2006; Abbott & Shah 2013) . Our findings are consistent with these observations. Setting off fireworks or firecrackers is an important part of celebrating during evening festivities. This is especially true during the Spring Festival in China, which was invented by our ancestors in pre-AD China and is currently an occasion for igniting explosive pyrotechnic devices that are used by the military. Firework-related ocular trauma causes serious ocular morbidities. In our study, fireworkrelated ocular trauma occurred more frequently in January and February than during other months of the year. This finding is consistent with other reports (Yuan et al. 2010; Patel & Mukherjee 2014; Qi et al. 2015) . Several factors account for this negative phenomenon. First, the Spring Festival usually occurs at the end of January or the beginning of February. Second, China is the largest manufacturer of fireworks and firecrackers in the world, with more than 80% of all fireworks and firecrackers produced in Liuyang City, a subsidiary of Changsha city, Hunan province. Third, some people do not know how to light fireworks or to protect themselves properly, reflecting the lack of safety consciousness and proper training. A previous systematic review showed that the trauma incidence rate decreased by eighty-seven per cent in countries enforcing restrictive firework laws. The main contributing factor was the restriction of personal use of fireworks in the law (Wisse et al. 2010) . Therefore, a combination of efforts to heighten public awareness and the implementation of appropriate legislation should be instituted to prevent firework-and firecracker-related ocular trauma.
Injury types
Among the open-globe injuries, penetrating and intraocular foreign body injuries mostly occurred in the workplace, especially during metal cutting or nailing. Penetrating and intraocular foreign body injuries commonly e508 involved Zone I and Zone II, although Zone I was the most common location of injury. Rupture is an ophthalmologic condition in which the integrity of the outer membranes of the eye is disrupted by blunt trauma, usually resulting in a full-thickness injury to the cornea or sclera, with severe complications and a poor prognosis. This study showed that the common causes of rupture injuries are stones, metals, fireworks, assault, woods, falls and MVA. Furthermore, the main setting in which injury occurred was the workplace.
The common settings of contusion were work, home and firework-related environments. The wait-time from the injury to arrival at a consultation room for contusions was longer than for other injury types. A contributing factor to this delay may have been a tendency to underestimate the seriousness of the injury because of the lack of discomfort that accompanies some cases of ocular contusions, even when accompanied by retinal detachment, vitreous haemorrhage and lens dislocation.
OTS and visual prognosis
The OTS is a simplified categorical system used to assess visual prognosis in ocular trauma that was developed by Kuhn et al. in 2002 . The sum of the numbers indicates the OTS category, based on which the expected VA, divided into five meaningful categories, can be identified. We found the prognostic information provided by the OTS to be very accurate (Kuhn et al. 2002a,b) . Other studies have verified the reliability and predictability of this assessment system and have also reported a correlation between a higher OTS score and a better visual prognosis (Kuhn et al. 2008; Unver et al. 2009; Yu-Wai-Man & Steel 2010; Shah et al. 2012; Sch€ orkhuber et al. 2014; Gervasio et al. 2015; Zhu et al. 2015) .
Open-globe ocular trauma usually had a poor prognosis, a finding that is consistent with previous studies (Chang et al. 2008; Cao et al. 2012; Yong et al. 2015) . Visual prognosis was correlated with the initial VA and the OTS score. A higher OTS score indicated a less seriously ocular injury, while a lower OTS score implied more severe ocular trauma that may be accompanying by lens dislocation, vitreous haemorrhage, retinal detachment or endophthalmitis. Therefore, the visual prognosis for OTS category 1 was poorer than that for the other OTS categories. It is worth noting that very few cases with an initial VA of NLP had a high OTS score, perhaps owing to traumatic optic neuropathy from the trauma.
We also found that patients with ocular trauma resulting from a sharp object had better final VA than those whose injury was due to blunt trauma. Therefore, the visual prognosis for cases involving penetrating, perforating and intraocular foreign body injuries was better than that of patients with ruptures. This difference was statistically significant. The final VA of injuries located in Zone I was also better that those in Zone II and Zone III. This finding could be explained by the limited tissue injury caused by sharp edges that inflict trauma to the eye in such a way that wound closure is less disfiguring.
In summary, the visual prognosis was closely correlated with the initial VA and the OTS score. The main risk factors influencing the prognosis were the injury zone, injury type, the presence or absence of accompanying symptoms and appropriateness of the treatment. The visual prognosis was not correlated with a delay in presentation, gender and involvement of the right or left eye.
This study has several potential limitations. First, the medical records had some imperfections because a nationwide ocular trauma surveillance system has not been established, potentially resulting in incomplete reporting and inaccuracy in the estimates used to determine the incidence of ocular trauma. Second, relevant parameters and associated symptoms recorded in the past may not be accurate. Some patients, such as injured children, may be unable to comply with the instructions to achieve an accurate determination of the initial VA or the degree of relative afferent pupillary defect (RAPD); therefore, the RAPD could not be calculated in these cases in our study. However, a previous study indicated that the OTS was a reliable prognostic tool for ocular trauma, even if the RAPD could not be precisely evaluated (Sch€ orkhuber et al. 2014 ). Third, follow-up was difficult. After returning home, some patients were lost to follow-up when they did not return for subsequent visits. Thus, we were unable to obtain the final VA for these patients. Fourth, some patients refused to receive the secondary surgery, such as pars-plana vitrectomy or lens implantation, for economic reasons and thus had a poor visual prognosis. Missing prognostic data had to be excluded from the statistical analysis of the visual prognosis. Additionally, a geographical bias is inherently present in all studies of ocular trauma. Nevertheless, because all the acquired data were obtained solely based on the documentation in the medical records, the above-mentioned limitations do not significantly affect the main finding of this study.
In summary, ocular trauma is an important cause of vision impairment or loss in South-Central China. Ocular trauma in this region is predominantly work-related and mainly affects middleaged males. Sheet metals and iron nails are the most common trauma mechanisms. During the months of January and February, firework-related ocular trauma in this region is significantly higher than that from all other causes. Overall, open-globe injuries have a higher frequency than closed-globe and thermal/chemical injuries. Of the openglobe injuries, corneal penetration is the most common injury, followed by intraocular foreign body. The final VA is significantly correlated with the initial VA and OTS score, with a higher OTS score indicating a better visual prognosis. In many cases, the identified causes of ocular trauma in this study are preventable. Specific injury prevention strategies, including increasing public awareness of methods to prevent ocular trauma, the use of protective eyewear complying with EN166 standard in the workplace (Eppig et al. 2014 )and appropriate legislation for the prohibition of fireworks, can effectively reduce the incidence and severity of ocular trauma.
